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Background: Development of periodontal disease (PD) may be affected by socioeconomic status. This
study examined the relationship between occupational status and PD in a 5-year prospective cohort of
Japanese workers.
Methods: In total, 19,633 participants had initial examinations at the Aichi Health Promotion Foundation,
of whom 8210 participants aged 20 years or older did not have PD. Follow-up examinations were con-
ducted for 3757 participants, accounting for 45.8% of baseline participants. Ultimately, 3390 participants
were analyzed according to the criterion of job classiﬁcation at baseline, which was based on the In-
ternational Standard Classiﬁcation of Occupations, 1987. Oral examinations were performed using the
Community Periodontal Index (CPI). The CPI scores were coded as follows: healthy (score of 0); bleeding
after probing (1); dental calculus (2); shallow pockets (3); and deep pockets (4). Participants with one or
more sextants with a score >2 were diagnosed with PD. Poisson regression analysis was performed to
adjust for age and other potential confounders.
Results: Overall, 31.6% of men and 23.8% of women had developed PD (CPI scores of 3 or 4). The adjusted
relative risk (RR) for PD (CPI scores of 3 or 4) in men was not signiﬁcant. On the other hand, the adjusted
RRs for PD (CPI score of 4) in men were 2.52-, 2.39-, and 2.74-fold higher for skilled workers, sales
persons, and drivers, respectively, than for professionals. In contrast, we found no gradient in women.
Conclusions: We found a gradient related to the risk of developing PD according to occupational status
among men in a Japanese worker population.
© 2016 The Authors. Publishing services by Elsevier B.V. on behalf of The Japan Epidemiological
Association. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).1. Introduction
Periodontal disease, marked by inﬂammation of the gingival
tissue caused by bacterial plaque, is one of the most widespread
inﬂammatory chronic diseases.1 Systemic inﬂammation induced by
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d/4.0/).of atherosclerosis or diabetes progression.2,3 Moreover, people who
are unable to fully masticate due to severe periodontal disease and/
or tooth loss have insufﬁcient daily nutrient intake and could be
more vulnerable to non-communicable disease.4
Biological and lifestyle factors, including smoking, alcohol con-
sumption, and psychological stress, are well-known risk factors for
periodontal disease.2e10 Recently, however, some studies have
suggested that socioeconomic status (SES) is a determinant of oral
health or periodontal disease.11e15 For example, poorer oral health
was observed among individuals with a lower poverty-income ra-
tio and education level.16 In addition, a marked difference in
prevalence of periodontal disease was found among ﬁve social
groups classiﬁed according to income in both in Australia andn Epidemiological Association. This is an open access article under the CC BY-NC-ND
K. Irie et al. / Journal of Epidemiology 27 (2017) 69e7470Vietnam. Furthermore, within-country social variation in peri-
odontal disease was quite similar between the two countries.17
These results indicate that SES may explain a large portion of in-
dividual variation in periodontal disease risk.
A recent study indicated differences in periodontal status ac-
cording to job classiﬁcation in Japan.18 However, our current un-
derstanding of occupational status as a risk factor in periodontal
health is mainly based on a few cross-sectional studies with small
sample sizes,18e21 although numerous studies have demonstrated
associations between occupational status and other health out-
comes.22e24 Thus, there is still demand for a long-term follow-up
study in a large population to investigate occupational status as a
possible independent risk factor of periodontal disease. We there-
fore examined the relationship between occupational status and
incidence of periodontal disease in a 5-year prospective cohort
study in Japanese workers.
2. Methods
2.1. Study design and participants
We conducted a prospective cohort study to investigate the
relationship between occupation and periodontal disease. Subjects
were those who participated in the annual health checks that are
recommended for all employees by the Ministry of Health, Labour
and Welfare of Japan. Subjects in this study worked in and around
Nagoya City, which is the largest city in Aichi Prefecture, with a
population of approximately 2.3 million. A total of 19,633 partici-
pants had an initial physical and dental examination at the Aichi
Health Promotion Foundation between April 2001 andMarch 2002.
Inclusion in the present studywas restricted to participants aged 20
years or older who did not have periodontal disease (Community
Periodontal Index [CPI] score <3) at baseline (n ¼ 8210).25 Follow-
up examinations were completed between April 2006 and March
2007 for 3757 participants, accounting for 45.8% of all baseline
participants. Participants who had less than 20 teethwere excluded
to avoid under- or over-estimation of the prevalence of periodontal
disease, which can occur when examining the periodontal status of
patients with fewer teeth in partial-mouth assessments.26 Partici-
pants whose classiﬁcation of occupationwas ‘employee's family’ or
not obtained at baseline were also excluded. Moreover, we
excluded participants with the following occupations due to the
small sample size by gender: security (men only; n ¼ 9), farmers
and ﬁshermen (women only; n ¼ 2), and truck drivers (women
only; n ¼ 1). After applying these eligibility criteria, a total of 3390
participants were entered into the analysis. The study was
reviewed and approved by the Ethics Committee of Aichi Gakuin
University.
2.2. Classiﬁcation of occupation
Occupational status of participants was classiﬁed according to
the criteria of the Ministry of Health, Labour and Welfare of Japan,
which was based on the International Standard Classiﬁcation of
Occupations, 1987.27 The criteria classify the following nine major
job groups: 1) professional (e.g., professionals and specialists); 2)
managers; 3) ofﬁce workers (e.g., computer operators, clerks, and
secretaries); 4) skilled workers (e.g., factory workers and con-
struction workers); 5) salespersons (e.g., shop assistants); 6) ser-
vice occupations (e.g., superintendents, cleaners, and car park
attendants); 7) security (e.g., guards); 8) farmers and ﬁshermen;
and 9) transport and telecommunication workers (e.g., truck
drivers). A self-administered questionnaire was used to assess
participants' classiﬁcation of occupation, and the dental examiners
were blinded to the results.2.3. Diagnosis of periodontal disease
Seven dentists with calibrated inter-examiner kappa index
values of 0.7e0.9 examined the participants under a reﬂected light
using a mouth mirror and compressed air. Periodontal status was
assessed using the standard World health Organization (WHO)
criteria for CPI.25 The oral cavity of the participants was divided into
six sextants, which delineated four groups of teeth each containing
the molars and premolars of one side of one jaw, and the two
groups of teeth each containing canines and incisors of one jaw.
According to the WHO criteria, 10 teeth were selected for peri-
odontal examination: 2 M in each posterior sextant, and the upper
right and lower left central incisors. Measurements were made
using a CPI probe (YDM Co., Tokyo, Japan) at six sites (mesio-buccal,
mid-buccal, disto-buccal, disto-lingual, mid-lingual, and mesio-
lingual) of each tooth.25 The CPI scores were coded as follows:
healthy (score 0), bleeding after probing (score 1), dental calculus
detected by probing (score 2), 4e5-mm shallow pockets (score 3),
and 6-mm deep pockets (score 4). Participants with one or more
sextants with a score >2 were diagnosed with periodontal dis-
ease.25 As scores of 4 (pockets 6-mm deep) were considered to
indicate irreversible damage due to the destruction of periodontal
tissue,28 it was deemed be reasonable to analyze the data for such
participants separately from those with scores >2, to observe pro-
gression in periodontal disease.
2.4. Covariates
A health examination included height and weight measurement
and blood tests. Body mass index (BMI) was deﬁned as weight in
kilograms divided by the square of height in meters. The value for
HbA1c (%) was estimated as a National Glycohemoglobin Stan-
dardization Program (NGSP)-equivalent value, which was calcu-
lated using the formula A1C (%) ¼ A1C (Japan Diabetes Society
[JDS]) (%) þ 0.4%, in consideration of the relational expression of
HbA1c (JDS) (%) measured by the previous Japanese standard
substance and measurement methods and A1C (NGSP).29 Partici-
pants were considered diabetic if they met at least one of the
following parameters: fasting blood glucose level 126 mg/dL
(7.0 mmol/L), random plasma glucose level 200 mg/dL
(11.1 mmol/L), or HbA1c  6.5% (HbA1c  6.1% according to JDS).
Diabetes was diagnosed if the blood sample was conﬁrmed to be a
diabetic type according to both plasma glucose level and HbA1c at
the same time.
A self-administered questionnaire was also used to assess
medical history and lifestyle variables, including smoking habits
(never, former, or current) and drinking habits (never, sometimes,
or every day). In previous studies, BMI, diabetes, and smoking and
drinking habits were considered to be independent risk factors for
periodontal disease; therefore, these were entered into a multi-
variate analysis as potential confounding factors.2,3
2.5. Statistical analysis
All analyses were stratiﬁed by gender because career decisions
and work environments of participants often differ by gender,
which could therefore inﬂuence the effect on incidence of peri-
odontal disease. To adjust for demographics and possible con-
founding factors and to estimate the relative risk (RR) of
periodontal disease according to baseline occupation, Poisson
regression analysis was performedwith classiﬁcation of occupation
as an independent variable.30,31 For the endpoint, sensitivity anal-
ysis was conducted in the following two ways: having one or more
sextants with CPI score 3 or 4 (shallow or deep pockets 4 mm), or
having one or more sextants with CPI score of 4 (deep pockets
K. Irie et al. / Journal of Epidemiology 27 (2017) 69e74 716 mm; most severe periodontal disease and loss of tooth func-
tion).25 The RR of periodontal disease and 95% conﬁdence interval
(CI) were estimated in three models: crude, age-adjusted, and fully
adjusted models. In the fully adjusted model, the following vari-
ables were entered into the model as possible confounding factors:
age (per 10 years), BMI (<18.5, 18.5e22.9, 23.0e26.9, or 27.5),32
presence of diabetes (no or yes), smoking status (never, former,
or current), and drinking status (never, sometimes, or every day). In
the multivariate analysis, participants with professional occupa-
tions were used as the reference group, in accordance with previ-
ous studies.18,20 To establish the cutoff point for number of teeth,
sensitivity analysis was also conducted in the participants with 10
or more teeth (see eTable 1 and eTable 2). To account for missing
data, multiple imputation analysis was performed in addition to
available-case analysis, assuming that the missing data were
missing at random. For the multiple imputations, we used the fully
conditional speciﬁcation (FCS) method, which assumes a separate
conditional distribution for each imputed variable, because we
imputed a variable that only took on speciﬁc values, similar to the
binary outcomes of a logistic models. The FCS method can produce
estimates that are comparable to those obtained with the multi-
variate normal distribution method.33 Each of the 10 complete
datasets was analyzed, and the parameter estimates obtained from
each analyzed dataset were then combined for inference. All P-
values were two sided, with a signiﬁcance level of 5%. All statistical
analyses were performed using the SAS statistical software (SAS
Institute, Cary, NC, USA).Inclusion
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Fig. 1 shows a ﬂowchart of participants. We followed up 3757
participants from baseline (follow-up rate: 45.8%). After applying
the eligibility criteria, a total of 3390 participants were entered into
the analysis. The sample comprised 2848 (84.0%) men and 542
(16.0%) women. The mean age of menwas 41.0 (standard deviation
[SD], 9.77) years, and the mean age of women was 41.6 (SD, 10.46)
years (Table 1). The prevalence of obesity (BMI 27.5) was 8.2% in
men and 4.1% in women, and prevalence of diabetes mellitus was
1.9% and 0.2%, respectively, at baseline. Forty-three percent of men
and 8.6% of women were current smokers. Women were more
likely to be classiﬁed as ‘never smokers’ and ‘never alcohol drinkers’
than men. Women were also more likely to be ofﬁce workers.
After the 5-year follow up, 31.6% of men (899 of 2848) and 23.8%
of women (129 of 542) had developed periodontal disease (CPI
scores of 3 or 4) (Table 2). Poisson regression analysis showed that
the crude RRs of periodontal disease (CPI scores of 3 or 4) in men
were 1.65 (95% CI, 1.36e2.00), 1.25 (95% CI, 1.01e1.54), 1.50 (95% CI,
1.05e2.14), and 1.49 (95% CI, 1.15e1.93) for managers, ofﬁce
workers, service occupations, and drivers compared with pro-
fessionals, respectively. The RRs were not signiﬁcant after adjusting
for age and other potential confounders. For periodontal disease
(CPI score of 4), managers, skilled workers, sales persons, and
drivers had signiﬁcant RRs for periodontal disease compared to
professionals (Table 2). After fully adjusting for potential con-
founders, the adjusted RRs of male skilled workers, sales persons,
and drivers were 2.52 (95% CI, 1.15e5.54), 2.39 (95% CI, 1.04e5.48), than 20 teeth or whose classification of 
yee’s family’ or not obtained (n=355)
female: n=542)
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managers' risk of periodontal diseasewas not signiﬁcantly different
from that of professionals. In the multiple imputation analysis, the
adjusted RR of sales persons did not remain signiﬁcant. In contrast,
there was a lower level of periodontal disease among women ofﬁce
workers compared to professionals (CPI score of 4) (RR 0.17; 95% CI,
0.03e0.89) (Table 3). We additionally performed sensitivity anal-
ysis for participants with 10 or more teeth, but the results were not
different from those for participants who had 20 or more teeth
(eTable 1 and eTable 2).
4. Discussion
We found a signiﬁcant association between occupational status
and developing periodontal disease over 5 years among workers in
Japan. The RR for periodontal disease (i.e., a CPI score of 4) in men
was 2.52, 2.39, and 2.74 times higher for skilled workers, sales
persons, and drivers compared with professionals, even after
adjusting for age and other potential confounders. In contrast, we
found that female ofﬁce workers had lower levels of periodontal
disease than professionals. This is the ﬁrst large cohort study to
evaluate the relationship between occupational status and peri-
odontal disease in workers.
The ﬁndings of the present study are similar to those of previous
cross-sectional studies.18e21 Asawa et al.21 reported that ﬁshermen
(skilled workers) had more severe periodontal disease than non-
ﬁshermen in an Indian community. Similarly, other studies by
Craig et al.19,20 reported greater severity of periodontal pockets and
attachment level in unskilled and skilled workers compared to
professionals among participants recruited in New York. Moreover,
the odds ratio in a cross-sectional study for periodontal diseasewas
signiﬁcantly higher among those in service occupations, sales
persons, managers and drivers than among professionals,18Table 1











<18.5 128 (4.5) 86 (15.9)
18.5e22.9 1304 (45.8) 344 (63.5)
23.0e27.5 1182 (41.5) 90 (16.6)
27.5 234 (8.2) 22 (4.1)
Diabetes 51 (1.9) 1 (0.2) 122
Smoking status 18
Never smoker 894 (31.5) 469 (87.3)
Former smoker 734 (25.9) 22 (4.1)
Current smoker 1207 (42.6) 46 (8.6)
Alcohol drinking 23
Never 712 (25.2) 316 (58.7)
Sometimes (¼1) 1315 (46.5) 165 (30.7)
Everyday 802 (28.4) 57 (10.6)
Community periodontal index 0
0 136 (4.8) 45 (8.3)
1 313 (11.0) 109 (20.1)
2 2399 (84.2) 388 (71.6)
Classiﬁcation of occupation 0
Professional 787 (27.6) 54 (10.0)
Managers 455 (16.0) 26 (4.8)
Ofﬁce workers 443 (15.6) 321 (59.2)
Skilled workers 512 (18.0) 99 (18.3)
Sales persons 368 (12.9) 25 (4.6)
Service occupations 88 (3.1) 17 (3.1)
Driver 195 (6.9) 0a
Data are presented as n (%), unless otherwise noted.
Valid percentages for available data are shown.
a 1 woman was removed due to the small sample size.although we found no association between developing peri-
odontal disease and occupational status in service or management
occupations, after adjusting for potential confounders. These
studies strongly support our ﬁndings.
In this study, we used two cutoff points, namely CPI score of 3 or
4 (indicating moderate/severe periodontal disease) and a CPI score
of 4 (indicating severe periodontal disease) because the relation-
ship between occupational status and severe periodontal disease
was unclear. A CPI score of 4 is considered to indicate the most
severe condition of periodontal disease and loss of tooth function.25
Therefore, the odds ratio for periodontal disease using a CPI score of
4 predicts the severity of periodontal disease better than a CPI score
of 3 or 4 does.
The possible mechanism underlying the higher incidence of
periodontal disease in skilled workers, sales persons, and drivers at
baseline may be related to their social circumstances and psycho-
social factors, such as work-related mental demand and stress.11e13
People in Japan work longer hours than those in other developing
countries of the Organization for Economic Co-operation and
Development.34 In particular, skilled workers and drivers tend to
work overtime, have low quality of sleep or rest,35 and may have
higher levels of stress.36,37 Moreover, many types of shift work
schedules, such as night, irregular, or rotating shifts, are considered
detrimental to workers' health,38,39 and most shift workers are
found among sales persons.34 Furthermore, lack of ﬂexibility in
peoples' daily lives decreases tooth-cleaning frequencies and
makes the cleaning less effective.6,18 These reports may support our
argument.
Another possible explanation is that behavioral factors inﬂu-
enced by occupational status could affect the incidence of peri-
odontal disease. A nationally representative cross-sectional
survey in Japan showed that men in lower-status occupations,
such as the service, transport, and labor sectors, were signiﬁ-
cantly more likely to exhibit health-risk behaviors, including
smoking, alcohol drinking, or physical inactivity, which are
known risk factors of periodontal disease,2e6 than were pro-
fessionals.40 Similarly, our results of difference in the RR between
adjusted models indicated that health behaviors partially
explained the association between occupational status and peri-
odontal disease. According to the framework by Brunner and
Marmot,41 periodontal disease is also affected by contextual fac-
tors, such as social environment and work, individual health be-
haviors, and psychological resistance (e.g., personality or coping)
and vulnerability (e.g., life events or chronic stressors). While
psychological resistance and vulnerability have an indirect impact
on pathophysiological changes of periodontal tissues via immune
response, oral and general health behaviors directly lead to such
changes.17 Thus, upstream contextual factors may play an
important role in the development of periodontal disease thor-
ough the life course, in connection with each individual's early
life and cultural and genetic factors.
We identiﬁed a gender difference in the effect of occupation on
periodontal disease. In particular, female ofﬁce workers had lowers
levels of periodontal disease at baseline than did professional
women. Some studies have reported gender differences as well as
social and psychological impact on oral health.42,43 In addition, the
occupational disadvantage of women is poorly reﬂected in current
measures of social position.44 Moreover, SES has a greater impact
on mortality, morbidity, and health behaviors in men than in
women.45 These results indicate that the effects of occupational
status on periodontal disease differed by gender, as it does for other
health outcomes.
To prevent and control periodontal disease through consider-
ation of the social environment, a public health approach is
required.46 Thomson et al. reported that a population strategy
Table 2
Relative risk of classiﬁcation of occupation for periodontal disease in male with 20 teeth or more.
Classiﬁcation of occupation Cases (n) Relative risk (95% conﬁdence interval) for periodontal disease
Crude Age-adjusted Fully-adjusteda Fully-adjustedb
CPI ¼ 3 or 4
Professional 209 (787) 1.00 (Reference) 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)
Managers 199 (455) 1.65 (1.35, 2.00) 1.14 (0.93, 1.41) 1.06 (0.86, 1.31) 1.07 (0.87, 1.32)
Ofﬁce workers 147 (443) 1.25 (1.01, 1.54) 1.12 (0.91, 1.39) 1.07 (0.86, 1.32) 1.09 (0.88, 1.35)
Skilled workers 124 (512) 0.91 (0.73, 1.14) 0.94 (0.75, 1.17) 0.92 (0.74, 1.16) 0.93 (0.74, 1.16)
Sales persons 108 (368) 1.11 (0.88, 1.39) 1.09 (0.87, 1.38) 1.08 (0.85, 1.37) 1.03 (0.82, 1.30)
Service occupations 35 (88) 1.50 (1.05, 2.14) 1.34 (0.93, 1.91) 1.23 (0.86, 1.76) 1.24 (0.87, 1.78)
Driver 77 (195) 1.49 (1.15, 1.93) 1.45 (1.12, 1.89) 1.27 (0.97, 1.65) 1.29 (0.99, 1.68)
CPI ¼ 4
Professional 11 (787) 1.00 (Reference) 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)
Managers 19 (455) 2.99 (1.42, 6.28) 1.68 (0.77, 3.72) 1.54 (0.69, 3.45) 1.44 (0.66, 3.16)
Ofﬁce workers 12 (443) 1.94 (0.86, 4.39) 1.63 (0.72, 3.71) 1.74 (0.75, 4.05) 1.58 (0.69, 3.60)
Skilled workers 17 (512) 2.38 (1.11, 5.07) 2.37 (1.11, 5.07) 2.52 (1.15, 5.54) 2.27 (1.06, 4.89)
Sales persons 13 (368) 2.53 (1.13, 5.64) 2.49 (1.12, 5.56) 2.39 (1.04, 5.48) 2.11 (0.94, 4.73)
Service occupations 1 (88) 0.81 (0.10, 6.30) 0.68 (0.088, 5.29) 0.67 (0.085, 5.24) 0.63 (0.080, 4.87)
Driver 9 (195) 3.30 (1.37, 7.97) 3.16 (1.31, 7.62) 2.74 (1.10, 6.79) 2.58 (1.06, 6.29)
CPI, community periodontal index.
Bold font shows a statistically signiﬁcant odds ratio for periodontal disease.
a Adjusted for age (þ10), diabetes (yes or no), smoking (current, former, or never), drinking (everyday, sometimes, or never), and BMI (<18.5, 18.5e22.9, 23.0e27.5, or
27.5).
b Multiple imputation for missing data.
Table 3
Relative risk of classiﬁcation of occupation for periodontal disease in female with 20 teeth or more.
Classiﬁcation of occupation Cases (n) Relative risk (95% conﬁdence interval) for periodontal disease
Crude Age-adjusted Fully-adjusteda Fully-adjustedb
CPI ¼ 3 or 4
Professional 17 (54) 1.00 (Reference) 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)
Managers 9 (26) 1.10 (0.49, 2.47) 0.73 (0.32, 1.66) 0.90 (0.38, 2.10) 0.78 (0.34, 1.82)
Ofﬁce workers 62 (321) 0.61 (0.36, 1.05) 0.64 (0.37, 1.09) 0.65 (0.37, 1.14) 0.65 (0.38, 1.12)
Skilled workers 26 (99) 0.83 (0.45, 1.54) 0.72 (0.39, 1.32) 0.79 (0.42, 1.48) 0.77 (0.41, 1.43)
Sales persons 9 (25) 1.14 (0.51, 2.57) 1.17 (0.52, 2.63) 1.33 (0.58, 3.06) 1.17 (0.51, 2.65)
Service occupations 6 (17) 1.12 (0.44, 2.84) 0.87 (0.34, 2.21) 0.89 (0.34, 2.30) 0.88 (0.34, 2.25)
CPI ¼ 4
Professional 3 (54) 1.00 (Reference) 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)
Managers 1 (26) 0.69 (0.072, 6.66) 0.37 (0.035, 3.84) 0.35 (0.030, 3.98) 0.34 (0.029, 3.88)
Ofﬁce workers 4 (321) 0.22 (0.050, 1.00) 0.23 (0.052, 1.03) 0.17 (0.033, 0.88) 0.17 (0.034, 0.89)
Skilled workers 2 (99) 0.36 (0.061, 2.18) 0.29 (0.048, 1.75) 0.30 (0.048, 1.92) 0.31 (0.049, 1.95)
Sales persons 1 (25) 0.72 (0.075, 6.92) 0.73 (0.075, 6.98) 0.68 (0.061, 7.60) 0.68 (0.063, 7.39)
Service occupations 0 (17) 0 0 0 0
CPI, community periodontal index.
Bold font shows a statistically signiﬁcant relative risk for periodontal disease.
a Adjusted for age (þ10), diabetes (yes or no), smoking (current, former, or never), drinking (everyday, sometimes, or never), and BMI (<18.5, 18.5e22.9, 23.0e27.5, or
27.5).
b Multiple imputation for missing data.
K. Irie et al. / Journal of Epidemiology 27 (2017) 69e74 73aimed at altering life practices and promoting self-care behaviors
(particularly, effective oral hygiene practices) reduced plaque levels
and tobacco use in the community.17 The success of such ap-
proaches depends on identifying individuals at particular risk of
developing future disease at an early stage.17 Combined with our
results, these data indicate that inquiring about the work envi-
ronment, alongside the population approach, may be useful for
predicting and preventing periodontal disease in subjects visiting
the hospital for the ﬁrst time or having a health check-up.
Several limitations of this study warrant mention. First, there is
a possibility that residual confounders might have distorted the
associations reported. Second, we did not measure working hours
in the cohort of workers, which would inﬂuence their mental
health and may have led to overestimation of our results. Third, we
also did not survey oral hygiene practice, which are an unmeasured
confounder in the association between occupation and periodontal
disease. Fourth, we were unable to ascertain participants'education, income level, and job position, which are important
determinants of health conditions. Further studies should investi-
gate the impact of occupational status on the incidence of peri-
odontal disease, taking into consideration oral hygiene practice,
SES, and work environment. Finally, we measured the periodontal
status of the population using CPI; however, this might not fully
reﬂect individuals' severity of periodontal disease.
In conclusion, we revealed a difference in the risk of developing
periodontal disease according to occupational status amongmen in
a cohort of Japanese workers in a 5-year follow-up study. After
adjustment for potential confounders, skilled workers, sale per-
sons, and drivers had higher risks of periodontal disease than
professionals. The present study and previous results indicate that
occupation level and shift work might be associated with devel-
oping periodontal disease. These are potentially modiﬁable factors,
and this study provides important new information for dentists
concerned with prevention of periodontal disease.
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